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http://dx.doi.org/10.1016/j.fjs.2013.Summary Bowel perforation caused by a foreign body is an uncommon etiology of acute
abdomen. An accurate diagnosis of the level and cause of the perforation is essential for ther-
apeutic planning, but it is usually challenging. This report presents the case of a 66-year-old
man who underwent a diagnostic laparoscopy for suspicion of hollow viscus perforation. We
used the underwater intestinal milking method to detect the perforation caused by fish bone,
which was intracorporeally repaired using interrupted sutures. Because of the lack of tactile
sensation, a laparoscopic diagnosis of acute abdomen is completely dependent on visual
assessment. Therefore, making the correct decision requires expertise and sufficient skill in
laparoscopic surgery. The experience reported herein is feasible for the diagnosis and manage-
ment of small bowel perforation caused by a foreign body.
Copyright ª 2013, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. All rights
reserved.1. Introduction
Bowel perforation caused by a foreign body has various
clinical manifestations, and making a preoperative diag-
nosis is often difficult because the ingestion is usually un-
intentional. Results of multiple case reports have showneneral Surgery, Department
an General Hospital, 168,
aoyuan, Taiwan.
h.edu.tw (Y.-F. Lin).
ight ª 2013, Taiwan Surgical Asso
04.006that perforations are more commonly diagnosed during a
laparotomy. Only a few reports have previously described
treatment solely by laparoscopic methods for bowel
perforation caused by a foreign body.1e4 The sites of
perforation in previous reports are different, and all were
detected by direct laparoscopic vision. We herein report a
case in which the perforation could not be identified by
laparoscopic inspection. Underwater intestinal milking was
used to detect the perforation and its causative bone
fragment. This case indicates that the laparoscopic
approach is applicable for small perforations and can avoid
unnecessary laparotomy.ciation. Published by Elsevier Taiwan LLC. All rights reserved.
Figure 2 Ulcer-like lesion on ileum with fibrinous peel for-
mation is found after underwater intestinal milking.
Small bowel perforation 1712. Case report
A 66-year-old man was admitted to the emergency depart-
ment with right lower quadrant abdominal pain. He experi-
enced progressive right lower quadrant abdominal pain for
12 hours prior to admission. He reported the absence of
melena and hematochezia and had no history of medical
illness and abdominal surgeries. The patient’s complete
blood count, blood biochemistry, and blood coagulation data
were all in the normal range except for an elevated leuko-
cyte count (20,240  103/mL) and C-reactive protein level
(2.246 mg/dL). A physical examination revealed a body
temperature of 36.8C and irritation of the peritoneum,with
focal tenderness within the right lower abdominal quadrant.
A computed tomography (CT) scan demonstrated extra-
luminal air below the right hemidiaphragm and an intra-
luminal calcified lesion in the small bowel (Fig. 1).
Because of the persistent abdominal pain and the proba-
bility of a hollow viscus perforation, the patient underwent a
diagnostic laparoscopy. Pneumoperitoneum was established
using a Veress needle (Surgineedle, Covidien, NORWALK,
CT, US). An infraumbilical 12-mm trocar was inserted and two
other 12-mm and 5-mm trocars were inserted in the left
lower and right lower quadrants, respectively. Laparoscopic
findings were turbid peritoneal fluid at the bilateral paracolic
gutters and the pelvis; however, the appendix, stomach, and
colon appeared normal on inspection. Swelling and conges-
tion were noted on a long segment of dilated small bowel in
the right lower quadrant of the abdomen. Nevertheless, no
obvious perforation could be detected due to fibrinous peel
formation. Therefore, we filled the abdominal cavity with
2000 mL of normal saline, submerged the abnormal small
intestine under water, and proceeded with intestinal milking.
Air bubbles were found leaking from an ulcer-like lesion on
the ileum (Fig. 2). After identification of the occult perfo-
ration, further palpation of perforated bowel was performed
with gentle compression, and a sharply pointed fish bone (FB)
was foundwithin the bowel lumen (Fig. 3A and B). The FB was
retrieved through the perforation, which was then intra-
corporeally repaired with VICRYL 3-0 (Coated VICRYL
(polyglactin 910) Suture, J338H, Ethicon, Somerville, NJ, US)
interrupted sutures. Postoperatively, we questioned the pa-
tient about ingestion of the sharp material, and he recalled
eating fish soup on the evening prior to the onset of his
symptoms. His hospital course was uneventful, and he was
discharged from hospital on postoperative Day 6.Figure 1 Axial computed tomography image through the abdom
intraluminal calcified lesion in the small bowel (arrow).3. Discussion
Small intestinal perforation (SIP) is an emergent condition,
which can be caused by trauma, inflammation, ischemia, or
neoplasm, and may even have an iatrogenic etiology. Sur-
gical intervention is essential for this critical condition. The
diagnosis largely depends on history taking and physical
examination along with radiographic findings; correct
diagnosis of the level and the cause of perforation is
essential for therapeutic planning, but it is often very
challenging.
An SIP caused by an ingested foreign body is relatively
uncommon, and <1% of ingested foreign body will result in
bowel perforation.5 This condition can then lead to local
infection or abscess, generalized peritonitis, and even
death.6 However, patients often cannot recall ingestion of
the causative foreign body material and present with
nonspecific clinical histories, making dietary foreign body
perforation extremely difficult to diagnose preoperatively.
The CT findings in these cases usually include thickened
intestinal segments near the site of perforation, sub-
occlusive or occlusive patterns, clearly identifiable calci-
fied foreign body, localized infiltration of mesenteric fat
near the site of perforation, and self-limited localized
pneumoperitoneum7; however, these are usually inconclu-
sive. With the capability to explore the entire peritonealen: (A) free air below the right hemidiaphragm (arrow); (B)
Figure 3 (A) One sharply pointed foreign body within bowel lumen is found after compression of bowel. (B) Gross picture of the
fish bone.
172 C.-L. Kao et al.cavity, a diagnostic laparoscopy is technically feasible and
can be safely used in appropriately selected patients,
through which an accurate diagnosis of this rare condition
can be made. The procedure should be avoided in patients
who are hemodynamically unstable, and it may have a
limited role in patients with severe abdominal distention or
a clear indication for laparotomy.1
Surgical options for SIP are exploratory laparotomy with
primary repair, segmental resection, or ostomy.6 The use of
laparoscopic surgery for the treatment of perforations has
been reported.2,3,8 This method appears to be safe and
effective, and also significantly reduces the trauma of the
accesswounddue to itsminimally invasive nature.Therefore,
the combination of laparoscopic retrieval of a foreign body
and repair of the resultant perforation, following a diagnostic
laparoscopy, is a valuable second option. Nevertheless, small
perforations can be overlooked by laparoscopic inspection
because of fibrinous peel formation and lack of tactile
sensation. In our case, the small size of the perforation and
the absence of obvious extraluminal FB made laparoscopic
diagnosis difficult. Therefore, we used underwater intestinal
milking in the present case. Intestinal milking is frequently
used in abdominal surgery for bowel obstruction by moving
feces, bezoar, or other objects proximal or distal within the
bowel; however, some studies report that it can cause severe
peritoneal adhesionsandperitoneal contamination.4 A recent
prospective randomized clinical trial indicated that this pro-
cedure does not cause alterations in the degree of bacterial
translocation, respiratory complications, and wound infec-
tion.9 To our knowledge, this is the first report that describes
the use of underwater intestinal milking for the diagnosis of a
tiny bowel perforation in a laparoscopic surgery. However,
this method is time consuming and depends on the technique
used, and therefore, it may not be recommended in critical
cases. Moreover, when the perforated bowel is edematous
and fragile, forceful milking by this method could cause sec-
ondary injury to thebowelandmayeven result in perforation.
In such cases, laparoscopic-assisted management or mini
laparotomy is a good alternative option due to its minimally
invasive nature.
After a foreign body has perforated the bowel wall, it
may pass through the site of perforation and freely remain
in the peritoneal cavity or in the bowel lumen close to the
site of perforation, or even fall back into the bowel lumenand then migrate distally.10 Regardless of the course,
retrieval of the foreign body and restoration of bowel
continuity are essential end points for surgical interven-
tion; however, the laparoscopic approach seems to be of
limited value when a foreign body falls into the bowel
lumen, according to previous case reports. The present
case describes our valuable experience with the laparo-
scopic approach for the treatment of a rare condition of
small bowel perforation caused by an ingested FB.References
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